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Acute otitis media (AOM) and otitis media with effusion (OME) are common infections in 
children, and their diagnosis and treatment have significant impacts on the health of 
children and the costs of providing national medical care. In 2009, the Korean Otologic 
Society organized a committee composed of experts in the field of otolaryngology, 
pediatrics, and family medicine to develop Korean clinical practice guidelines (CPG) for 
otitis media in children with the goal of meeting regional medical and social needs in 
Korea. For this purpose, the committee adapted existing guidelines. A comprehensive 
literature review was carried out primarily from 2004 to 2009 using medical search engines 
including data from Korea. A draft was written after a national questionnaire survey and 
several public audits, and it was editorially supervised by senior advisors before publication 
of the final report. These evidence-based guidelines for the management of otitis media in 
children provide recommendations to primary practitioners for the diagnosis and treatment 
of children younger than 15yr old with uncomplicated AOM and OME. The guidelines 
include recommendations regarding diagnosis, treatment options, prevention and parent 
education, medical records, referral, and complementary/alternative medicine for treating 
pediatric otitis media. 

Key Words: Otitis Media; Acute Disease; Otitis Media with Effusion; Child; Diagnosis; 
Treatment; Guideline 
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INTRODUCTION 

Acute otitis media (AOM) and otitis media with effusion (OME) 
are highly prevalent in the pediatric population and represent 
major disease burdens worldwide. Following the Korea National 
Health Survey performed in 2009, otitis media (OM) was ranked 
as the seventh most frequent disease responsible for hospital 
visits among patients younger than 18 yr old (1). 

AOM is a very common disease in children younger than 3 yr 
old. Two of three children experience AOM once, and about 
one in three children could have more than three episodes of 
AOM. The prevalence of AOM in Korea has not been reported, 
although previous studies have revealed AOM incidence rates 
of 62% and 83% in children under 1 and 3 yr old, respectively 
(2). The incidence rate differs according to age; the incidence is 



low in the neonatal period but rises markedly after 6 months 
old, peaking at around 2 yr old, with another slightly lower peak 
from 4 to 7 yr old. Despite its considerable economic impact, 
there have been no prospective studies regarding the incidence 
of AOM in Korea. According to the 2008 statistics of the Health 
Insurance Review and Assessment Service, the yearly cost of 
AOM was 140 billion Won, which is 9.3% that of acute respira- 
tory tract infections. 

Following a nationwide survey of Korean children under 15 
yr old, the prevalence rates of AOM and OME were reported to 
be 0.08% and 1.22%, respectively (3). The prevalence of OME in 
Korean kindergarten children has been reported as 10.8-16.4% 
(4-8). Two of these studies reported that 90% of affected chil- 
dren did not display subjective symptoms (5, 7). OME also has 
major medical, social, and economic consequences. The dis- 
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ease course typically takes months and may occur repeatedly 
during childhood, when functional maturation of the Eusta- 
chian tube is incomplete. Furthermore, it can cause hearing 
loss, which may delay language/speech acquisition and cogni- 
tive development in the affected child. It can also cause perma- 
nent changes in the tympanic membrane, such as cholesteato- 
ma, which can be prevented through a relatively simple surgical 
intervention. OME also has a marked adverse effect on the qual- 
ity of life of the affected children and their families (9, 10). 

Considering the high prevalence and societal significance of 
AOM and OME in children, evidence-based guidelines for OM 
in the pediatric population have been developed in many coun- 
tries and continue to be updated to reflect new evidence and 
changing social circumstances (11-15). As medical decisions 
should be based on the balance between risk and benefit based 
on existing evidence, national guidelines should reflect evidence 
from the particular region, and careful modification maybe nec- 
essary considering the availability of medical facilities and social 
costs applied in each particular country. 

The development of Korean clinical practice guidelines for 
pediatric OM is necessary and important for several reasons. 
First, the microbiology and antibiotic resistance of AOM in Korea 
differ from cases reported in other countries (16, 17). Second, 
the need for nationally based guidelines became apparent with 
the publication of the 2004 clinical practice guidelines in the 
USA (11, 13). Third, a 2010 Korean survey of otolaryngologists 
concerning the treatment of childhood OM revealed 90% agree- 
ment among respondents on the need for Korea-based clinical 
practice guidelines for pediatric OM. 

Thus, the Korean Society of Otology launched a committee 
in 2009 tasked with the development of Korean clinical practice 
guidelines for pediatric AOM and OME. The committee devel- 
oped a set of guidelines for the diagnosis and treatment of OM 
in children, grounded in evidence-based studies, with the intent 
of implementation in actual clinical practice. 

This paper reports the core recommendations of the Korean 
clinical practice guidelines for pediatric AOM and OME with 
brief commentary. Algorithms for the diagnosis and treatment 
of pediatric AOM and OME are shown in Fig. 1 & 2. The full ver- 
sion of the guidelines, in Korean, and full references, are avail- 
able at the website of the Korean Medical Guideline Informa- 
tion Center (KMGIC) (http://www.guideline.or.kr/guideline/ 
guide/contents.php?number = 45&F_sid = 974). 

DEVELOPMENT OF THE GUIDELINES 

The Korean Society of Otology launched a committee to devel- 
op clinical practice guidelines for pediatric OM in May 2009. 
The multidisciplinary committee consisted of seven members 
from the Korean Society of Otology and two members each rec- 
ommended by the Korean Society of Pediatrics and the Korean 



Society of Family Medicine. The development team adapted 
the 2004 AOM guidelines of the American Academy of Pediat- 
rics (AAP), 2004 OME guidelines of the American Academy of 
Otolaryngology-Head and Neck Surgery (AAO), and the 2008 
OME surgical guidelines of the National Institute for Health and 
Clinical Excellence (NICE) as optimal models. 

The guideline development subcommittee conducted a na- 
tionwide survey among otolaryngologists in August 2009 to col- 
lect public opinion and investigate the current trends in clinical 
practice for pediatric OM in Korea as part of the guideline de- 
velopment project. During the development period, the process 
and preliminary recommendations were presented several times 
at scientific meetings and public hearings. 

For 2 months starting in August 2009, three researchers indi- 
vidually searched resources from 2004 to 2009 using the key- 
words "acute otitis media," "pathogen," "otitis media with effu- 
sion," "ventilation tube," and "antibiotics" using PubMed, Co- 
chrane database, EBSCO, and KoreaMed search engines. Addi- 
tionally, systematic reviews and references of meta-analyses 
were also collected. The above-mentioned existing guidelines 
and 2009 Japanese guidelines for pediatric AOM were reviewed 
and analyzed (14). The literature search included systematic re- 
views, existing guidelines, randomized controlled trials, and 
other types of original papers on clinical issues, with additional 
material identified manually by subcommittee members. The 
search covered materials published in English and Korean. The 
collected evidence was reviewed and assessed using a grading 
system from Level I (well-designed randomized, controlled tri- 
als or meta-analyses) to Level IV (expert opinion, animal stud- 
ies, in vitro research). The evidence level was downgraded when 
the study seemed to be biased or the evidence quality was not 
sufficiently strong to enable generalization of the findings. 

The recommendations in the guidelines are based on the best 
available published data identified by the committee members. 
Where qualified evidence was lacking, an expert consensus 
based on clinical experience was used. Each recommendation 
statement was graded using a modified system based on that 
used in the 2004 American Academy of Pediatrics guidelines 
for AOM, which consisted of four levels considering the quality 
of supporting evidence and clinical significance (Table 1) (12). 
According to this system, variability in clinical practice is expect- 
ed to be less with a strong recommendation than that with a rec- 
ommendation. Options provide the best chances for practice 
variability. 

The final draft guidelines underwent an external review by 
five otology experts based in both university and private clinics 
and two methodologists from the KMGIC. The final version of 
the guidelines was published on October 2010 and released to 
the public on the KMGIC webpage (http://www.guideline.or. 
kr). An update of the guidelines was tentatively schedule for 5 yr 
from publication, or sooner if compelling new evidence warrant- 
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Table 1 . Definitions and implications of the recommendation grades 



Grade: statement 


Definition 


Implication 


A: Strong recommendation 


The benefits of the recommended intervention clearly exceed the 
harm, and the quality of the evidence is excellent. 


Clinicians should follow a strong recommendation unless a clear 
and compelling rationale for an alternative approach is present. 


B: Recommendation 


The benefits of the recommended intervention exceed the harm, 
but the quality of evidence is not as strong. 


Clinicians would be prudent to follow a recommendation, but should 
remain alert to new information and sensitive to patient preferences. 


C: Option 


The quality of evidence that exists is suspicious, or well-done 
studies show little clear advantage. 


Clinicians should consider the option in their decision-making, 
and patient preference may play a substantial role. 


D: No recommendation 


As pertinent published evidence is lacking, the anticipated balance 
of benefits and harm is unclear. 


Clinicians should be alert to new published evidence that clarifies 
the balance of benefit vs harm. 



ed revision. 
Objectives 

Guidelines for AOM in children 

The practice guidelines are for children under 15 yr old, includ- 
ing those under 6 months of age without other underlying dis- 
eases or any complications caused by AOM. Those in whom 
AOM complications were expected (i.e., Down's syndrome, 
craniofacial anomalies, including cleft palate, and those with 
immunodeficiencies, cochlear implant patients, patients with 
AOM that recurred within 30 days, AOM occurrence in a dis- 
eased state, or recurrent OM) were excluded; individual man- 
agement is mandated for such patients. 

Guidelines for OME in children 

The clinical practice guidelines are intended to provide evidence- 
based recommendations to support clinical decisions regard- 
ing diagnosis, treatment, and prevention of OME in otherwise 
healthy Korean children under 15 yr old. Application of these 
guidelines may be inappropriate for children simultaneously 
suffering from other co-existing disease(s) or at risk of compli- 
cation associated with OM. An individualized approach to man- 
aging every problem in a comprehensive manner would be pre- 
ferred in such cases. 

Scope of the guidelines 

Intended users of these guidelines include all physicians in 
Korea who care for children with AOM and OME, including 
otolaryngology, pediatrics, and family medicine specialists. 

The guidelines are not intended as the sole source for man- 
aging children with AOM and OME, but have been designed to 
assist physicians by providing current evidence regarding OM 
in children. Clinical findings and environmental factors of each 
child should be taken into consideration first, and clinical deci- 
sions made based on the individual experience of the physician 
maybe more appropriate in certain situations. These guidelines 
do not provide any considerations for administrative matters or 
legal issues. 



IMPLEMENTATION OF THE GUIDELINES FOR AOM 
IN CHILDREN 

Diagnosis of AOM 

Diagnosis of AOM is made based upon subjective symptoms 
and objective signs. Subjective symptoms refer to 1) acute onset 
and 2) middle ear or systemic symptoms due to acute inflam- 
mation. Objective signs include 1) tympanic membrane find- 
ings, including bulging, bullae, hyperemia, perforation with otor- 
rhea, middle ear effusion (MEE), etc., and 2) tympanometry 
showing type B or C or identification of MEE via tympanocen- 
tesis. "Definite diagnosis" requires both of the subjective symp- 
toms and one or more objective signs; "suspicious diagnosis" is 
defined as fulfilling all of the subjective symptoms but none of 
the objective signs (Recommendation grade: A). 

The definition of "acute" in the diagnosis of AOM involves 
abrupt onset of inflammatory symptoms, which are clinically 
evident within 48 hr and no longer than 3 weeks from onset. 

In Japan, Harabuchi et al. (18) defined AOM as acute onset 
infection of the middle ear with otalgia, fever, and otorrhea, 
where "acute" is defined as symptoms identified by the child or 
a parent/caregiver, with medical examination within 48 hr. The 
diagnosis of AOM is based on an abrupt onset of otalgia and fe- 
ver with fluid in the middle ear (tympanic membrane bulging, 
decreased or absent tympanic membrane mobility, fluid level 
behind the tympanic membrane, or acute otorrhea) and an er- 
ythematous membrane. 

Local middle ear symptoms due to acute inflammation in- 
clude otalgia and otorrhea, and systemic symptoms include 
crying, irritability, fever, and other physical symptoms due to 
the affected ear (Table 2). Younger age and tympanic membrane 
findings are highly correlated with severity, and there may be 
no improvement in the tympanic membrane even though sys- 
temic symptoms may have disappeared (19, 20). In these guide- 
lines, "severe" AOM is defined as severe otalgia or irritability 
lasting longer than 24 hr or when fever exceeds 38.5°C (Table 3). 
In a previous study performed in Korea, the tympanic mem- 
brane temperature of children suffering from unilateral acute 
suppurative otitis media was reported as 37.1°C-38.5°C (mean 
37.92°C), and in most cases, ear temperature did not exceed 
38°C (21). Based on these results, "severe" AOM is defined in 
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Diagnosis of AOM 

1 . Subjective symptoms 
© Acute onset CD Symptoms due to acute inflammation 

2. Objective signs 

© TM findings: drum bulging, bullae, hyperemia, discharge, effusion, etc. 
© Tympanometry results of B or C type or 

tympanocentesis confirmed middle ear effusion 




Observation policy without antibiotic agents 
(follow-up within 48-72 hr) 




[Definite diagnosis] 
All of the subjective symptoms 
and one or more of the 
objective signs 
[Suspicious diagnosis] 
All of the subjective symptoms 
and none of the objective signs 

[Severe illness] 

CD Severe otalgia/irritability for 24 hr 
Fever higher than 38.5°C 
[Age and certainty of diagnosis] 
CD < 6 months old 
< 2 yrs old + definite diagnosis 

D Antibiotics prior to the 1 st visit 
Associated illness that necessitates 
antibiotics, such as acute tonsilitis, 
acute sinusitis, etc. 
Unable to follow up after 2-3 days 



Fig. 1. Algorithm for management 
of pediatric acute otitis media in 
Korea. 



Table 2. Diagnostic criteria for acute otitis media in children in Korea 

1 . Subjective symptoms 

(1) Acute onset 

Abrupt onset of inflammatory symptoms clinically examined within 48 hr and no longer than 3 weeks from onset 

(2) Middle ear or systemic symptoms due to acute inflammation 
Local middle ear symptoms, including otalgia and otorrhea 

Systemic symptoms, including crying, irritability, fever, or other symptoms due to the affected ear 

2. Objective signs 

(1) Tympanic membrane findings 

Bulging, bullae, hyperemia, perforation with discharge, middle ear effusion 

(2) Other tests 

Tympanometry showing type B or C or tympanocentesis confirming the presence of middle ear effusion 

Definite diagnosis: meets both of the subjective symptoms and one or more of the objective signs. Suspicious diagnosis: meets both of the subjective symptoms and none of 
the objective signs. 



the guidelines as fever over 38.5°C, but the development team 
agreed that additional research is needed to clarify this issue. 

The age of the patient should also be considered as an impor- 
tant factor to determine treatment options. In children younger 
than 2 yr of age, Eustachian tube dysfunction and middle ear 
abnormalities, measured by tympanometry, during upper re- 
spiratory tract infections have been reported to be more severe 
compared with those in older children (22). Among Korean chil- 
dren with type B tympanogram at diagnosis, those older than 
4 yr old showed significantly better prognosis than those under 
4 yr old (23) (Fig. 1). 



Table 3. Indications for administering antibiotics initially without conservative therapy 
in pediatric acute otitis media 

1) "Severe" AOM* 

2) Age younger than 6 months 

3) 6-24 months old with definite diagnosis of AOM 

4) Recent use of antibiotics 

5) Presence of co-morbidities, such as tonsillitis, which require administration of 

antibiotics 

6) Patients incapable of clinical follow-up after 2-3 days 

7) Patients who had already undergone clinical monitoring for 2-3 days 

*Severe otalgia or irritability lasting longer than 24 hr or fever higher than 38.5°C. 
AOM, acute otitis media. 
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Observation policy 

The "observation policy" as initial management of AOM refers 
to watchful waiting for natural improvement for 48 to 72 hr with- 
out use of antibacterial agents (Recommendation grade: A). 

This policy does not imply neglecting the patient without any 
treatment. Rather, acute symptoms such as otalgia and fever 
should be managed. The observation policy should include a 
follow-up visit after 2-3 days and a decision concerning subse- 
quent treatment options; if symptoms continue, antibiotic ther- 
apy should be considered, and a follow-up appointment within 
2-3 days should be made. Rosenfeld and Kay (24) also reported 
"observation" as a treatment option. However, in cases of 1) age 
under 6 months, 2) definite diagnosis of AOM in a patient under 
24 months old, 3) severe AOM, 4) accompanying disease, such 
as tonsillitis, requiring administration of antibiotics, 5) inability 
to follow up after 48-72 hr, and 6) recent antibiotic use, the "ob- 
servation policy" is inappropriate for initial treatment (Table 3). 
This option without antibacterial treatment should be limited 
to cases such as 1) non-severe illness, 2) mild cases in patients 
older than 6 months old or suspected diagnosis for those 6-24 
months old, and 3) considering other patient factors (no recent 
history of taking antibiotics, no other accompanying disease, 
capability of clinical follow-up after 2-3 days) (25). During con- 
servative therapy without antibiotics for 2-3 days, antiinflam- 
matory agents such as acetaminophen (10-15 mg/kg per dose 
every 4-6 hr, maximum of five times daily, no more than 75 mg/ 
kg daily) or ibuprofen (5-10 mg/kg per dose every 6-8 hr, maxi- 
mum of 40 mg/kg/day) are prescribed for mild otalgia and fever. 
Gastrointestinal distress induced by analgesics can be reduced 
if they are taken simultaneously with food. In cases managed with 
conservative therapy, a follow-up visit or telephone contact with 
the clinician within 48-72 hr is necessary; if this is not possible, 
antibiotics can be prescribed in advance (26). Tympanocente- 
sis can be performed to relieve severe otalgia when the patient 
is cooperative, and Gram staining, microbial culture, and anti- 
bacterial agent sensitivity studies in these cases can be useful in 
selecting antibiotics for use in the event of treatment failure (27). 

AOM guidelines published in other countries suggest that 
watchful waiting with symptomatic treatment only constitutes 
an appropriate treatment option for children with non-severe 
AOM(ll, 14, 15). This observation policy could significantly re- 
duce the carriage of multidrug-resistant organisms and the costs 
of AOM care. However, parent education is essential for this ob- 
servation approach to AOM treatment to be successful because 
many parents expect antibiotics when their child is diagnosed 
with AOM. Clinicians should also make a correct diagnosis and 
explain the policy of AOM observation to parents. 

Both American and Japanese guidelines emphasize the con- 
servative management of otalgia, with consideration of antibi- 
otic administration by age and symptom severity, and recom- 
mended observation with conservative management for older 



children and mild cases (1 1, 14, 28). In 2006, Spiro et al. (29) con- 
ducted a randomized controlled trial of 283 children with AOM, 
in which patients were randomized into either the WASP group 
("wait-and-see prescription" for antibiotics, in which parents 
were asked not to fill the prescription unless the child either 
showed no improvement or worsened in 48 hr) or the SP group 
(standard prescription, antibiotics administered initially). Sub- 
stantially more parents in the WASP group did not fill the anti- 
biotic prescription (62% vs 13%; P < 0.001). There were no sta- 
tistically significant differences between the groups in the fre- 
quencies of subsequent fever, otalgia, or unscheduled visits for 
medical care. The WASP approach substantially reduced un- 
necessary use of antibiotics in children with AOM and may be 
an alternative to routine use of antimicrobials for treatment of 
such cases (27, 29). In a randomized controlled trial, there were 
no statistically significant differences in otalgia or fever between 
groups with and without antibiotic prescription (30). 

First-line antibiotic therapy (Table 4) 
We recommend high-dose amoxicillin (80-90 mg/kg/day) as 
the first-line antibiotic (Recommendation grade: A). However, 
if the patient is older than 24 months with no recent antibiotic 
administration and has not been to a childcare facility, the stan- 
dard dose of amoxicillin (40-50 mg/kg/day) is recommended as 
the first-line antibiotic. For severe AOM, high-dose amoxicillin/ 
clavulanate (14:1) (80-90/6.4 mg/kg/day) is recommended as 
the first-line antibiotic, considering the possibility of (3- lactamase- 
producing Haemophilus influenzae, Moraxella catarrhalis, and 
penicillin-resistant pneumococci as the causative organisms 
(11) (Recommendation grade: A). 

As the first-line antibiotic therapy, oral high-dose amoxicillin 
(80-90 mg/kg/day) and oral amoxicillin/ clavulanate (14:1) 80- 
90/6.4 mg/kg/day for severe cases are recommended in the 2004 
AAP guidelines and other large-scale, randomized controlled 
studies (11, 14, 31). However, the amoxicillin/clavulanate 14:1 
formula is not available in Korea, and therefore amoxicillin can 
be added to available amoxicillin/clavulanate to boost the amox- 
icillin dose to 80-90 mg/kg. For example, in cases where amoxi- 
cillin/clavulanate 7:1 formula is used, amoxicillin/clavulanate 
40-50/6.4 mg/kg/day dosage plus amoxicillin 40 mg/kg/day can 
be administered. In cases with amoxicillin/clavulanate 4:1 for- 
mula, amoxicillin/clavulanate 23/5.75 mg/kg/day plus amoxi- 
cillin 57 mg/kg/day should be prescribed. When prescribing 
amoxicillin/clavulanate, the clavulanate dosage should not ex- 
ceed 10 mg/kg/day because the frequency of diarrhea may in- 
crease at higher doses (32, 33). 

Indications for exceptional administration of antibiotics ini- 
tially without an observation period were mentioned above 
(Table 3). Alternative drugs are recommended for children with 
a history of type I hypersensitivity reaction to penicillins (e.g., 
urticaria, anaphylaxis), including macrolides. For non-type I 
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Table 4. Recommended antibacterial agents for pediatric acute otitis media 

1) First-line antibiotics 

High-dose amoxicillin, 80-90 mg/kg/day 
Standard-dose amoxicillin, 40-50 mg//kg/day* 
Alternative for penicillin allergy 
Type I hypersensitivity: Macrolides 
Non-type I hypersensitivity: Cephalosporins 

2) Second-line antibiotics"* 

Amoxicillin/clavulanate (14:1) 80-90/6.4 mg/kg/day 
Amoxicillin/clavulanate (7:1) 40-50/6.4 mg/kg/day + amoxicillin 40 mg/kg/day 
Amoxicillin/clavulanate (4:1) 23-26/5.7-6.4 mg/kg/day + amoxicillin 57-64 mg/kg/day 
Alternative for penicillin allergy 
Type I hypersensitivity: Clindamycin 

Non-type I hypersensitivity: Parenteral ceftriaxone, 50 mg/kg/day x 3 days 

3) Third-line antibiotic 

Parenteral ceftriaxone, 50 mg/kg/day x 3 days 

4) Antibiotic prescription and change can be done at any time necessary considering the bacterial culture and antibacterial agent sensitivity results, but it is desirable for the 

test to be conducted before the start of antibiotic treatment to increase positive results of the bacterial culture. 

5) Summary of AOM treatment in children 

Observation/Conservative therapy — > First-line antibiotics — > Second-line antibiotics — > Third-line antibiotics 
In severe cases*, Second-line antibiotics — > Third-line antibiotics 

*lf older than 24 months and has no recent antibiotic administration and has no childcare facility attendance; t Directly prescribe second-line antibiotics in severe AOM. AOM, 
acute otitis media. 



hypersensitivity reactions, cephalosporins are recommended 
as the first-line antibiotics (11). The standard antibiotic admin- 
istration period is 10 days for moderate and severe cases, but 
5-7 days is possible in mild cases with close observation of the 
antibiotic response and disease progression recommended af- 
ter 2-3 days of antibiotic use (34, 35). 

These recommendations for the first-line antibiotics are sup- 
ported by previous studies on antimicrobial susceptibility of 
pathogenic bacteria in Korea. In a study in pediatric patients 
with community-acquired respiratory infections due to Strep- 
tococcus pneumoniae in Korea, standard-dose aminopenicillin 
treatment did not result in different outcomes between suscep- 
tible and resistant groups (17). However, in a recent study using 
a pharmacodynamics model, high-dose oral amoxicillin was 
predicted to be effective against 82.6% of S. pneumoniae iso- 
lates from healthy Korean children, whereas the standard-dose 
regimen was effective in only 30.4% of cases (36). 

In randomized controlled trials performed in the USA com- 
paring the effects of amoxicillin/clavulanate and azithromycin 
on nasopharyngeal bacterial carriage in children with AOM, 
significant decreases in carriage of S. pneumoniae and H. influ- 
enzae were observed in both groups, but the effects were more 
pronounced in the amoxicillin/clavulanate treatment group 
(37, 38). In 2008, a study investigating macrolide use in Korea 
showed that the clinical use of macrolides led to the emergence 
of bacterial resistance, and especially azithromycin, which has 
a longer half-life, was closely related to the emergence of resis- 
tance to other macrolide antibiotics. As S. pneumoniae isolated 
from Korean children also showed rapid increases in macrolide 
resistance, careful consideration is required when choosing an- 
tibiotics for treating AOM in children (16). In a 201 1 study, sus- 
ceptibility to erythromycin was reported as 4.3% among S. pneu- 



moniae isolates from healthy Korean children (36). 

The routine use of other medications, such as antiWstamines 
and decongestants, for treating AOM in children was shown to 
lack clinical benefits in a recent Cochrane review (39). 

Second- and third-line antibiotic therapy (Table 4) 
We recommend oral amoxicillin/clavulanate (14:1) 80-90/6.4 
mg/kg/day as second-line antibiotic therapy. In cases in which 
second-line antibiotic therapy fails, parenteral administration 
of 50 mg/kg/day of ceftriaxone for 3 days is recommended as 
third-line antibiotic therapy (Recommendation grade: A). How- 
ever, when the results of the antibacterial agent sensitivity test 
are available, the most appropriate type of antibiotic can be 
chosen at any time after obtaining the result (Recommendation 
grade: B). 

Antibiotic treatment failure refers to a lack of improvement in 
symptoms, including otalgia, fever, and otorrhea, after 48-72 hr 
of antibiotic administration. Persistent symptoms, including 
rhinorrhea, cough, or OME, should not be regarded as treatment 
failure. Infection with organisms resistant to the first-line anti- 
biotics, viral infection alone, or simultaneous infection can be 
considered as causes of treatment failure. OME occurs after AOM 
in 50% of patients regardless of treatment period and initial an- 
tibiotic selection. OME was reported to persist in 60%-70% of 
patients after 2 weeks of AOM, 40% after 1 month, and 10%-25% 
after 3 months. It should not be considered as a complication of 
AOM, and only observation of disease progression is needed. 
In these cases of persistent OME, continuous follow-up is re- 
quired due to bacteriological persistence and the possibility of 
recurrence, even if symptomatic improvement occurs (40, 41). 

Second-line antibiotics are used if no symptomatic improve- 
ment is seen after first-line antibiotic administration for 48-72 hr, 
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and third-line antibiotics after failure of second-line antibiotics 
to elicit an improvement in the patient's condition (11). In the 
case of antibiotic treatment failure, tympanocentesis for micro- 
bial culture with an antibacterial agent sensitivity test should be 
performed. These procedures and changes in antibiotic can be 
performed at any time as necessary, but it is best for this to be 
done before commencement of antibiotic treatment because of 
the increased possibility of negative bacterial culture results after 
antibiotic administration. Methods to acquire samples for bac- 
terial culture include tympanocentesis, sampling otorrhea from 
the external auditory canal with a perforated tympanic mem- 
brane, and collecting nasopharyngeal mucus by the transnasal 
approach (14). If tolerable, tympanocentesis can relieve otalgia 
in severe cases, and the procedure can help in the selection of 
antibiotics by a microbial culture with an antibacterial agent 
sensitivity test after failure of first-line antibiotic treatment (27). 

In cases with symptom persistence after macrolide adminis- 
tration in patients with type I hypersensitivity reaction (e.g., ur- 
ticaria, anaphylaxis) to penicillins, clindamycin can be used as 
the second-line antibiotic. In cases of non-type I hypersensitiv- 
ity reactions, cephalosporins such as cefuroxime, cefprozil, cef- 
podoxime, cefdinir, and cefditoren can be used as first-line anti- 
biotics, and 3 days of parenteral ceftriaxone can be used if symp- 
toms persist. However, as the resistance rate of S. pneumoniae 
identified in Korea to new macrolides exceeds 70%, bacterial 
culture is recommended if the child is cooperative, preferably 
before the first administration of antibiotics (32). Recurrence of 
disease by the same pathogen was seen in only 28% of cases of 
recurrent OM after antibiotic treatment. 

Education to prevent AOM 

When examining children diagnosed with AOM, it is recom- 
mended that the parent/caregjver be educated concerning the 
risk factors of AOM to prevent recurrent AOM (Recommenda- 
tion grade: B). 

Groups at high risk for recurrent AOM include children at- 
tending child care centers, those under 2 yr old, those with a 
short breast-feeding history, those who use a milk bottle in the 
supine position or use pacifiers, those with craniofacial anoma- 
lies, and those with passive tobacco smoke exposure. In these 
instances, education of parents/caregivers to decrease the inci- 
dence of recurrent AOM is required. Education of parents/care- 
givers regarding preventable risk factors, such as preventing up- 
per respiratory tract infections at child care centers and kinder- 
gartens, recommending breastfeeding for at least the first 6 
months of life, avoiding bottle feeding in the supine position, 
reducing or eliminating pacifier use in the second 6 months of 
life, and prohibiting smoking by family members, is important. 
A study analyzing 257 papers indicated that the risk factors for 
recurrent AOM were use of pacifiers, attendance at daycare fa- 
cilities, less breastfeeding history, siblings, craniofacial anoma- 



lies, indirect exposure to cigarette smoke, and adenoid vegeta- 
tions (42). 

Prevention: Pneumococcal conjugate vaccine 

Injection of pneumococcal conjugate vaccine for prevention of 
AOM should be decided based on the benefits and risks, the 
clinician's judgment, and parent's/caregiver's preferences (Rec- 
ommendation grade: C). However, vaccination is recommend- 
ed in patients with a high risk of meningitis following AOM, (i.e., 
children with/expecting a cochlear implant or with congenital 
inner ear anomalies) (Recommendation grade: A). 

Vaccinations such as pneumococcal conjugate vaccine reduce 
the prevalence of AOM (11, 43). In a retrospective study of the 
changing patterns of antibiotic resistance rates and clinical fea- 
tures in pneumococcal infections in Korea, pneumococcal con- 
jugate vaccination for prevention of multidrug resistance was 
proposed (44). In a study performed by Kim et al. (45) in 2004 in 
a total of 213 children younger than 5 yr old, the pneumococcal 
nasopharyngeal carriage rate was 34.3%, and 83.8% of S. pneu- 
moniae isolates were resistant to penicillin. Therefore, the au- 
thors advocated introduction of pneumococcal conjugate vac- 
cine in Korea (44, 45). After the introduction of the 2008 CLSI 
(Clinical and Laboratory Standards Institute) standards for an- 
timicrobial susceptibility testing, the ratio of penicillin-suscep- 
tible S. pneumoniae changed from 74.7% to 93.2% in the USA. 
In Korea, penicillin susceptibility of S. pneumoniae has been re- 
ported to be 78.3% with the same updated 2008 standards, which 
suggested a higher resistance rate than in the USA (36). 

The United States Centers for Disease Control and Preven- 
tion recommends pneumococcal conjugate vaccination of pa- 
tients with a cochlear implant or congenital inner ear anoma- 
lies who are at high risk of cerebrospinal fluid leakage because 
of the elevated risk of bacterial meningitis (46). Therefore, our 
guidelines also recommend pneumococcal conjugate vaccine 
in patients at high risk of meningitis after AOM due to the pres- 
ence of a cochlear implant and/or congenital inner ear anoma- 
lies. However, in cases without these meningitis risk factors, 
pneumococcal conjugate vaccine injection in AOM should be 
decided according to the individual benefits and risks consid- 
ering the clinician's judgment and parent's/caregiver's prefer- 
ences because insufficient information is available regarding 
the cost-effectiveness of vaccination for AOM in Korea. 

Documentation 

When examining pediatric patients with suspected AOM, the 
physician should take the patient's history and document the 
following categories to achieve consistency in future examina- 
tions of the individual: 1) onset of AOM symptoms such as otal- 
gia, otorrhea, fever, and irritability; 2) associated symptoms such 
as rhinorrhea, nasal obstruction, and sore throat; 3) past history 
of AOM treatment and other diseases; and 4) presence of high- 
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risk factors (Recommendation grade: B). 

For the accurate diagnosis of AOM, thorough history taking 
is required, and the onset of symptoms of otalgia, otorrhea, fe- 
ver, irritability, and the presence and severity of fever should be 
determined (19). History taking about past AOM treatment his- 
tory, antibiotic prescription history, associated diseases, and 
symptoms is necessary to decide on the use of antibiotics. Even 
in patients with a past history of AOM, high-risk factors of recur- 
rent AOM (attendance at child care center, age less than 2 yr, 
lack of breastfeeding history, supine bottle feeding or pacifier 
use, craniofacial anomalies, and indirect exposure to cigarette 
smoke) should be identified and documented (11). 

Referral 

Referral to other medical centers, including higher institutes for 
further evaluation and surgical treatment, is made by the pri- 
mary clinician during the course of AOM in the following situa- 
tions: 1) recurrent AOM; 2) tympanic membrane perforation 
lasting longer than 6 weeks; 3) mastoiditis or subperiosteal ab- 
scess; 4) labyrinthitis; 5) facial palsy; 6) spontaneous nystagmus; 
7) central nervous system symptoms such as severe headache, 
high fever, or vomiting; or 8) suspicion of other intracranial com- 
plications. The primary clinician should provide the referral 
center with basic patient information and can request the re- 
sults of medical examinations and treatment and also retrans- 
fer of the patient (Recommendation grade: B). 

To diagnose complications of AOM, it is essential to deter- 
mine the precise medical history over time. First, it is important 
to determine whether the disease is acute or chronic because 
the causative agent, medical treatment, and complications dif- 
fer between these two conditions. History-taking should include 
details of the last time the patient had a medical examination of 
the ear, when and how the patient was treated in the event of 
previous AOM, whether antibiotics were taken for AOM, the 
time course and severity of present symptoms, and the results 
of tests, including tympanometry, audiometry, and radiological 
examinations. Concurrent severe vertigo implies labyrinthitis 
and the patient's alertness can change over time with intracra- 
nial complications. Changes in alertness are also important be- 
cause alertness rapidly deteriorates within 1-2 days in cases of 
meningitis, but several weeks after disease onset with a brain 
tumor. Especially, intracranial complications such as headache, 
fever, vomiting, neck stiffness, convulsions, or changes in vision 
and alertness arising with disease progression should be con- 
sidered in patients with severe otalgia without improvement af- 
ter adequate treatment (47). 

Complementary and alternative medicine 

No recommendations for complementary and alternative med- 
icine for treatment of AOM are made based on limited support- 
ing data (Recommendation grade: D). 



Evidence regarding nutritional supplements, herbal medi- 
cines, and acupuncture for treatment of AOM is limited by a 
lack of published studies, so recommendations regarding 
complementary and alternative medicine cannot yet be made 
(11,48). 

IMPLEMENTATION OF THE GUIDELINES FOR OME 
IN CHILDREN 

Diagnosis of OME 

OME is defined as the presence of middle ear fluid without acute 
signs or symptoms. Acute signs and symptoms associated with 
OM should be identified as absent by history taking and physi- 
cal examination. The presence of fluid in the middle ear can be 
determined by physical examination using electric otoscopy, 
pneumatic otoscopy, otoendoscopy, or otomicroscopy with sup- 
port of tympanometry (Recommendation grade: A). 

Each particular modality has advantages and drawbacks. 
Electric otoscopy is convenient and easy to apply but does not 
allow bimanual manipulation. Hence, examination of the tym- 
panic membrane is difficult when a substantial amount of ce- 
rumen is present. The 2004 AAO guidelines recommended pneu- 
matic otoscopy as the most sensitive tool for diagnosis of OME 
(13). This method enables examination of tympanic membrane 
mobility, but it has the drawback of being difficult to use. Correct 
occlusion is mandatory to guarantee a correct diagnosis. The 
greatest disadvantage of pneumatic otoscopy in Korea is that it 
is not widely used in primary clinical settings. Otoendoscopy 
provides a magnified view of the tympanic membrane, but it 
can induce traumatic injury of the tympanic membrane and 
the external auditory canal if not applied carefully. More impor- 
tantly, the color and shape of the image can be distorted depend- 
ing on the quality of the instruments used, including the endo- 
scope, camera, and monitor. Otomicroscopy has been reported 
to be the most sensitive and specific approach, but the child's 
cooperation is necessary for proper examination, and it is not 
widely used in the primary care setting (49, 50). The guidelines 
recommend applying any of the available methods but taking 
each of their advantages and disadvantages into consideration. 

Findings of the tympanic membrane that suggest middle ear 
fluid include air-fluid level, air bubbles, retraction, atelectasis, 
hyperemia, and change in color (amber, brownish, dark blue, 
etc.). Hyperemia of the tympanic membrane may be examined 
while the child is crying. Tympanometry can assist diagnosis of 
OME and is very useful when cooperation is lacking. OME can 
be suggested based on a type B or C tympanogram (Fig. 2). 

Hearing tests 

Evaluation of hearing status in affected children is strongly rec- 
ommended in these guidelines (Recommendation grade: A). 
Audiometric tests can be performed 1) at the time of diagnosis 



842 http://jkms.org 



http://dx.doi.Org/10.3346/jkms.2012.27.8.835 



Lee H-J, et al. • Korean Clinical Practice Guidelines for Otitis Media in Children 



JKMS 



Diagnosis of OME 

1 . No acute signs and symptoms 

2. Presence of middle ear fluid: otoscopy, pneumatic otoscopy, 
otoendoscopy, operating microscopy, tympanometry (type B, C) 



Individualized 
management 




Surgical intervention should 
not be delayed if irreversible 
changes in the tympanic 
membrane or complications 
are anticipated, regardless of 
the duration of watchful waiting. 



Provide disease 
information 



Hearing level in better ear 
< 20 dB HL 



20 dB HL < 
hearing level in better ear 
< 40 dB HL 



Hearing level in better ear 
> 40 dB HL 




to measure hearing threshold, 2) any time during the follow-up 
period when presenting symptoms necessitate confirmation of 
hearing status, and 3) after a 3-month observation period for 
treatment planning. The appropriate method according to the 
developmental age of the particular child should be applied. 

Generally, recommended tests for measuring hearing thresh- 
old for young children are behavioral observation audiometry 
for children under 6 months old, visual reinforcement audiom- 
etry for children 6-24 months old, and play audiometry for chil- 
dren 24-48 months old. Standard pure tone audiometry is usu- 
ally applicable in children over 4 yr old (51). When cooperation 
is insufficient, the threshold of auditory brainstem response or 
distortion-product otoacoustic emission audiogram may be 
used to estimate hearing threshold, but cannot replace behav- 
ioral measurements. 

The indications for hearing test recommended in these guide- 
lines are highlighted to a greater extent than in other published 
guidelines (12, 13), a policy that reflects the easier accessibility 
and lower cost of audiometric tests in Korea than in other coun- 
tries. With regard to hearing status as one of the most significant 
factors for medical decisions and parental concern, these guide- 



Fig. 2. Algorithm for management of pediatric otitis 
media with effusion (OME) in Korea. dB, decibel; HL, 
hearing level. 

lines adopted a positive policy on hearing tests, and so formu- 
lated recommendations according to which audiometry can be 
repeated whenever necessary. 

High-risk group 

Similar to other published guidelines, patients with medical 
conditions that warrant prompt and active intervention in OME 
and related hearing loss were defined as the high-risk group. 
This was to facilitate individualized intervention to prevent con- 
siderable negative impact on the development of language and 
other cognitive functions (12, 13). 

Criteria to define children at high risk in these guidelines are: 
1) sensorineural hearing loss independent of OME; 2) uncor- 
rectable visual impairment; 3) Down's syndrome or craniofa- 
cial anomalies; 4) cleft palate; 5) autism spectrum disorder or 
pervasive developmental disorder; 6) suspected or diagnosed 
speech and language delay; and 7) the developmental or other 
cognitive impairments (Recommendation grade: B). 

Children at high risk are those with factors that make them 
vulnerable to the negative influence of OME-driven hearing 
impairment with regard to education and development. In chil- 
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dren with cleft palate, in whom the incidence and recurrence of 
OME have been reported to be elevated, OME-related hearing 
loss has been shown to be more frequent and more profound 
than in otherwise healthy children with OME (52-54). 

In children with the aforementioned risk factors, their medi- 
cal and developmental status should be carefully investigated, 
if necessary including consultation with related professionals 
such as an otolaryngologist, pediatrician, pediatric psychiatrist, 
speech therapist, audiologist, and physical therapist. Manage- 
ment of children at increased risk for developmental delay should 
include age-appropriate hearing testing and active intervention 
for associated hearing loss. Surgical intervention may be placed 
earlier and a hearing aid may be applied according to the hear- 
ing status either with or without surgical intervention. When a 
child is suspected to have language delay, prompt evaluation of 
language development is recommended to enable appropriate 
therapy designed for the specific problem of the child. 

Observation policy 

The guidelines recommend that clinicians manage children with 
OME according to the observation policy for at least 3 months 
from onset, unless the child has any of the following exception- 
al factors. Exceptional cases that warrant earlier intervention 
include 1) children with high-risk factors as listed above, 2) when 
an irreversible change of the tympanic membrane is anticipat- 
ed, and 3) presenting signs and symptoms suggesting compli- 
cations, such as sudden aggravation of hearing loss or dizziness. 
Further treatment should be planned according to the status of 
the tympanic membrane, hearing status, and developmental 
status of language after a 3-month observation period (Recom- 
mendation grade: A). 

Current evidence regarding the efficacy of OME treatment 
discourages the use of medications, including antibiotics, oral 
and nasal steroids, antihistamines, and decongestants (55-59). 
The short-term benefits of antibiotics and antibiotic-steroid com- 
bination therapy have been reported, but the benefit becomes 
non-significant over long-term follow-up (58, 59). A random- 
ized study performed in Korea also showed that there is no dif- 
ference in the cure rate in children treated with antibiotics, an- 
tibiotics + steroid, antibiotics + antihistamine, and antibiotics + 
steroid + antiWstamine compared to controls treated with only 
a mucolytic (60). Antihistamine or steroid use also showed no 
benefit for pediatric OME patients with nasal allergy (60). 

In some cases, parents may be reluctant to agree to surgical 
intervention even in cases where early intervention is required, 
or may express anxiety over the lack of medication despite suf- 
ficient consultation. In such cases, antibiotic or antibiotic-ste- 
roid combination therapy can be administered for a short time 
(Recommendation grade: C). However, the observation policy 
suggested in these guidelines is not averse to medical therapy 
for symptoms associated with other concomitant diseases, such 



as sinusitis, pharyngitis, and adenotonsillitis. Children should 
be treated for all current problems with appropriate medical, 
surgical, and educational interventions. 

The irreversible changes in the tympanic membrane that 
may accompany OME include retraction pocket, cholesteato- 
ma, ossicular erosion, and adhesive OM. Immediate surgical 
intervention is generally recommended in children showing 
changes in the tympanic membrane during the 3-month ob- 
servation period that may progress to any of the irreversible 
changes. 

This observation policy is not intended to leave patients with- 
out intervention. To evaluate the status of the middle ear and 
the tympanic membrane, physicians may perform audiometric 
tests, such as impedance audiometry, tests for Eustachian tube 
function, and tests to measure hearing thresholds during the 
follow-up period. Hearing status of the affected child should be 
monitored carefully at the time of diagnosis of OME and during 
the observation period using age-appropriate means of audi- 
ometry. For children who show symptoms and signs of hearing 
impairment, information should be provided to the parent or 
caregiver with the goal of optimizing the listening environment 
at home and school. Autoinflation may be used in cooperative 
children during the observation period, as the risks and costs 
related to this maneuver are very low, although the evidence 
supporting the benefit of autoinflation is not robust (61). As 
stated above, the guidelines emphasize close monitoring of 
hearing and parental education in agreement with the concept 
of "active observation" and "watchful waiting" proposed in pre- 
vious guidelines published in other countries (12, 13). 

Indications for surgical treatment 

Surgical intervention for OME should be decided after consid- 
ering the bilaterality of the disease, hearing status, duration of 
disease in the affected ear(s), parental preference, and effects 
on educational and developmental status of the child. 

The decision for surgical intervention is made after 3 months 
of observation with evaluation of hearing. Exceptional cases for 
which surgical intervention should be considered earlier are 1) 
children at high risk and 2) children for whom changes in the 
tympanic membrane are anticipated to progress to irreversible 
changes (Recommendation grade: A). For otherwise healthy 
children, hearing status is a key factor determining whether 
surgery should be performed. In bilaterally affected cases, sur- 
gical intervention is recommended if hearing level in the better 
ear is 40-dB HL or above. If hearing level is between 20- and 40- 
dB HL, the guidelines recommend making a decision consider- 
ing the medical/developmental status of child and parental 
preference (Recommendation grade: A). In unilaterally affected 
children, physicians may consider surgery, taking the duration 
of disease, hearing status, and parental preference into consid- 
eration (Recommendation grade: C). 
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In some cases, even though the hearing level meets the crite- 
ria for surgery, the surgical approach may not be possible for 
reasons such as other medical problems or lack of consent by 
the parent or caregiver. For these children, hearing status should 
be monitored at 1-3-month intervals, and clinicians may discuss 
the application of hearing aids and strategies to minimize the 
impact of hearing impairment. If an affected child shows a hear- 
ing threshold of 20-dB HL or better, physicians can offer a regu- 
lar checkup for physical examination and audiometric surveil- 
lance to decide on further interventions when necessary. 

It is generally agreed that surgical intervention is necessary 
when a child shows hearing loss of a moderate degree or worse 
and when the tympanic membrane is anticipated to develop 
irreversible changes. When OME persists over the 3-month ob- 
servation period but the hearing threshold in the better ear is 
lower than the criterion demanding surgical intervention, the 
duration of disease is considered as the most crucial factor to 
determine whether surgical intervention should be performed. 
The potential negative impact of hearing impairment on lan- 
guage delay can be a concern over a prolonged period of obser- 
vation (62, 63), but recent evidence from randomized prospec- 
tive studies supports delayed intervention (64-66). In a series 
of prospective studies, children in a late -intervention group, 
who underwent surgery based on an examination conducted 
9 months later in unilateral cases and 6 months later in bilateral 
cases, compared with an early intervention group, showed no 
difference in linguistic/social/educational status examined by 
repeated measurement over 1 1 yr (67-70). For a child with OME 
who does not meet the surgical criteria after the 3-month ob- 
servation period, clinicians should discuss with the parent or 
caregiver whether to extend the observation period considering 
hearing threshold and developmental/social status of the child 
to minimize the risks and medical costs associated with surgery. 
Placement of a ventilation tube is the preferred method for sur- 
gical intervention as the initial procedure (refer the next section 
for details). 

Choice of surgical intervention 

Ventilation tube insertion is the preferred initial procedure when 
a child becomes a surgical candidate. Adenoidectomy and/or 
tonsillectomy may be performed simultaneously if the status of 
the adenoid and the pharyngeal tonsil indicates these addition- 
al procedures. Adenoidectomy may be performed with ventila- 
tion tube insertion in recurrent cases for repeated surgical in- 
tervention (Recommendation grade: B). 

Ventilation tube insertion is a safe procedure and improves 
hearing during placement of the tube, but it frequently produc- 
es abnormalities in the tympanic membrane such as tympano- 
sclerosis and segmental atrophy (71-76). As the ventilation tube 
may not show long-term effects, surgical decisions should be 
made with the parents considering the risks and costs associat- 



ed with the procedure. 

Data from a recent meta-analysis and evidence from Korea 
support the benefit of adenoidectomy to reduce recurrence of 
OME, but the cost effectiveness of this procedure as the initial 
surgery is still debatable (77, 78). Adenoidectomy may be com- 
bined in the first surgery for OME, but the surgeon should con- 
sider the status of adenoidal pathology and cost effectiveness 
before making a decision. 

Tonsillectomy has been reported to have no effect on OME 
and requires additional hospitalization with increased compli- 
cation rates (78-80). Therefore, tonsillectomy may be performed 
if a distinct indication for the procedure exists concomitant with 
surgical procedures for OME, but should not be performed to 
treat OME. 

After ventilation tube insertion, the guidelines recommend 
performing audiometric tests to confirm hearing recovery. In 
rare cases, hearing impairment may persist due to a hidden pa- 
thology that is independent of OME. Regular check-ups at 1-3- 
month intervals are recommended to examine tube-associated 
infection and extrusion of the tube. After extrusion of the venti- 
lation tube, healing of the tympanic membrane and recurrence 
of OME should be evaluated. 

Other recommendations for OME 

When a clinician provides medical care for a child with OME, 
the guidelines recommend providing clear information about 
the etiology and natural course of the disease as well as treat- 
ment options to the patient and his/her parent or caregiver (Rec- 
ommendation grade: B). It is good practice for medical profes- 
sionals to provide not only verbal information but also written 
documents for patients and their family members. As OME may 
be recurrent or persistent during childhood until the function 
of the Eustachian tube develops, constant follow-up lasting from 
months to many years is necessary. Sufficient knowledge and 
appropriate understanding about the disease by the patient and 
the family is essential for a good doctor-patient relationship. 

To facilitate continuing care, documentation of detailed his- 
tory is recommended including details of the onset of OME, 
symptoms derived from OME, associated symptoms, past med- 
ical history, and presence of high-risk factors of the child (Rec- 
ommendation grade: B). Primary clinicians may refer the pa- 
tient to other medical centers, including higher referral centers 
for audiometric/developmental evaluation and surgical inter- 
vention. The primary clinician should provide the referred cen- 
ter with basic patient information and can request the results of 
medical examinations and treatment and also retransfer of the 
patient (Recommendation grade: B). Examples of documenta- 
tion and referral forms are included as appendices in the full 
version available on the website. 

No recommendations for complementary and alternative med- 
icine for treatment of OME are made based on limited support- 
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ing data (Recommendation grade: D). After a literature search, 
we found four published papers in Korean regarding herbal 
medicine and acupuncture as treatments for OME. However, 
the sizes of these studies were very small, and the diagnostic 
criteria used were unclear. Therefore, the evidence levels were 
determined to be insufficient for inclusion in the development 
of these guidelines. Therefore, no recommendations are made 
regarding this subject. 

CONCLUSION 

These are the first guidelines for pediatric OM in Korea, and they 
represent an important and meaningful base on which to in- 
corporate future revisions as necessary. These first guidelines 
call for regular nationwide surveys to improve scientific evidence 
on pediatric OM in Korea to be included in the next update. Fu- 
ture research topics should include better methods for diagno- 
sis of pediatric OM and hearing assessment, better definition of 
children at high risk, the causative bacteria for AOM and chang- 
es in multidrug-resistant bacteria, long-term follow-up studies 
to evaluate developmental status according to treatment op- 
tions for OME, cost-effectiveness of various treatments, and 
both medical and socioeconomic effects of alternative medi- 
cine for pediatric OM. 

The recommendations are not intended to restrain profes- 
sional judgment. Rather, they may be considered as profession- 
al advice on individual clinical circumstances. Guidelines rep- 
resent the consensus of a team of experienced clinicians address- 
ing the scientific evidence for a particular topic. Due to differ- 
ences in physical characteristics and circumstances among pa- 
tients, individual clinical characteristics and environmental 
factors should be given priority, and the clinical experience and 
judgment of attending physicians must be respected. In prac- 
tice, all clinicians should always act and decide in a manner that 
they believe will best serve the individual patient's well-being 
regardless of the recommendations. Clinicians should actually 
select a treatment based on their professional knowledge and 
experience, along with the preference and values of the patient 
and parents/caregivers. 
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